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[57] ABSTRACT

An apparatus for determining the identity and position
of game pieces disposed at any desired location within
various fields of a playing area, such as a chessboard.
The fields are subdivided into at least two subfields and
an electrical signal is applied to one of the subfields. The
signal 1s conducted to a second subfield by means of
identification devices disposed at the underside of the

game pieces where the signal is detected by a scanning
device and evaluated in an evaluation device. The eval-
uation device stores signals associated with the individ-
ual game pieces as a function of the identification de-
vices so that a signal comparison determines the iden-
tity, as well as the position, of each respective game
pieces disposed in the playing area. Additionally, an
arrangement 1s disclosed for the automatic monitoring,
display, commentary and documentation of chess
games, with the arrangement including a plurality of
electronic chessboards connected with video interfaces
and being able to detect the position and type of the
individual chess pieces on the chessboard and to con-
vert the detected pieces into electrical signals for evalu-
ation of the individual players in the form of protocols,
determination of the winner and display of the individ-
ual games.

24 Claims, 8 Drawing Sheets

DISPLAY l ¢ 9

CLOCK
SIGNAL T T
GENERATOR PgELﬁE X1 Xo

IlllIIIIIIII :
10
II I I IIII-

J_I_IJI

51 5

STORAT
111 1} RECEIVER

IIIII I I NN

EVALUATION
DEVICE 3




U.S. P atent May 7, 1991 Sheet 1 of 8

DISPLAY
EVALUATION
DEVICE

=R
w- + -
- -«m- m- ﬂ-
BT O ES BT
: . <<= I

2
l

5 TS
«“= I <=

'illa

o
—

<
< x
=
DG
&

=

=
R =7
-~

q-

b |
+

FIG. 1

r |

s



U.S. Patent May 7; 1991 Sheet 2 of 8 5,013,047




U.S. Patent May 7, 1991 Sheet 3 of 8 N 5,013,047

!
;
i
I
!
!
!
!
)
=
l
I
i
!
i
;
i
!
!



- U.S. Patent

May 7, 1991

SIGNAL
GENERATOR

4

" Sheet 4 of 8

5,013,047

EVALU-
ATION

DEVICE



0,013,047

Sheet S of 8

May 7, 1991

- U.S. Patent

8 I

AHOWIN mmemo
-OHd

> 2y by

m—

l¢_i_i_1_1_¢_¢_. _

THEHEEEEE
li_l_l_I_I_I_I_

A Ii_l_l_I_I_I_I_
i [T
EEiEEEEEER
HEOHEEHE

T I T I 1 ind

HOIV ._._m 8
HOLVHINID TVNOIS

V| OV

D+



U.S. Patent May 7,' 1991 Sheet 6 of 8 5,013,047

FIG. 9

100

LARGE

SCREEN
DISPLAY | 33 -

32
' SAMPLE & HoLp| C>°
CIRCUIT
101 |
! 111 1 11 1
T i 11 1
! 1 1| O
i1 1 1 P 11}
SRR EREE 90
60
| INTER-
FACE
80

45




U.S. Patent May 7, 1991 - Sheet 7 of 8 5,013,047

FiG. 10
_ 604
605 _ 0
VIDEO-
row_
o 601
cPu 110 | VIDEO-
PORT CONTROLLER
KEYBOARD
FIG. 11
52
91 MULTIPLEXER 92
12 856
6 62
INTER- -
" FACE g2

{a-

KEYBOARD

8
7
6
5
4
3
2
1

’abedalgh



5,013,047

Sheet 8 of 8

May 7, 1991

U.S. Patent

DM~ TMHNNT

2l

GIER

DWW THNT



1

- APPARATUS FOR DETERMINING THE
 IDENTITY AND POSITION OF GAME OBJECTS

BACKGROUND OF THE INVENTION

| The invention relates to an apparatus for determining
the identity and pOSlthIl of objects which are disposed

5,013,047
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in different fields of an area divided into a predeter-

mined number of equal size fields, particularly for a
~determination of the identify and position of chess
pieces on a chessboard.

DE-2,932,167 and GB-A-2,051,589 disclose, in con-
nection with chess computers the arrangement of the
position of the chess pieces on the individual squares of
a chessboard with the aid of permanent magnets at-
tached to the underside of the chess pieces and with
reed relays which are disposed on the underside of the
‘chessboard and respond to the magnetic fields of the
permanent magnets or similar contact switches which
react to magnetic fields. If a chess piece is disposed on
“one of the squares of the chessboard, the magnetic field
emanatmg from the permanent magnet of the chess
piece causes the respective contact switch and thus, a
circuit to be closed so that, in conjunction with a corre-
sponding monitoring device, it can be determined on
‘'which squares of the chessboard chess pieces are dis-
posed. In conjunction with a microprocessor and mem-
ory, the movement of the individual chess pieces can
‘thus be reproduced and countermoves can be calculated
by means of the processor and can be displayed, for
example, by means of light-emitting diodes disposed in
the individual squares of the chessboard or by means of
liquid-crystal displays which indicate the row and col-
umn of the respective square of the chessboard.

- However, the prior art devices are unable to indicate,

in addition to the position of individual chess pieces, i.e.
indicating whether a playmg square is oceupled Or not,
the identity of the chess plece that occupies the respec-
tive chess square. Thus it is necessary, for example, in
solving chess problems by means of a chess computer,
for the player to put the pieces onto the corresponding
squares and simultaneously input by way of a keyboard
which piece occupies the respective square. Only in the
starting position of the chess pieces is it not necessary to
provide additional input because this position input is
stored in the program.

GB-A-2,103,943 relates to an electronic board game,
particularly an electronic chessboard in which each
playing piece of the electronic board game is provided
with an identification device in the form of an electrical
resonance circuit set to a certain resonant frequency so
- that 1t differs from the resonant frequency of the other
playing pieces. Each square of the electronic chess-
board is equipped with a scanning device in the form of
a transmitter which emits a pulse to produce a resonant
oscillation in the resonant circuit of a game piece lo-
cated In the respective square. The resonant frequency
~ picked up by a receiver is evaluated with the aid of a
discnminator to determine the identity and position of
the respective chess piece o the square in that the num-
ber of oscillattons of the received signal are counted and
the number of oscillations is compared with a stored
value which 1s associated with the respective playing
piece. Thereafter the evaluation device puts out a signal
correspondmg to the identity and p051t10n of the play-
ing pieces on the square.

The above prior art device is based on a contactless
identity and position determination and assumes accu-

10

2

rate matching between the transmitter signal, the reso-
nant circuit and the received signal. The required pre-

cise matching involves, considerable expenditures in the

production and testing of the electronic game board
and, makes 1t highly sensitive to extraneous interfering
influences.

DE-A-3,309,817 also discloses a game employing a
playing field composed of a plurality of individual fields
and involving a plurality of playing elements in which
the playing elements are provided with different codes
which are detected by sensors in the fields. The outputs

- of the sensors are connected with a signal processing
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device through which the course of the game is stored
and evaluated. In the prior art game, the coding of the
playing elements is composed of rod-shaped permanent
magnets of given lengths while the sensors in the indi-
vidual playing fields are Hall sensors which are con-
nected over a common current path with a constant
current source. As a consequence of the different

" lengths of the individual rod magnets and possibly dif-

ferent polarities the Hall sensors are able to detect the
position as well as the identity of the respective playing
element.

In this prior art device it is necessary to accurately
position the individual playmg elements so that the Hall
sensors are influenced in a suitable manner by the rod
magnets of the playing elements. For this purpose, a
recess 1S provided into which the respective playing
elements must be inserted to unequivocally position
them. |

In addition, magnetic shields are required so that
adjacent playing elements are not influenced. Here
again 1t is necessary to very accurately align the Hall
sensors and the rod magnets and, as a result of the lim-

‘ited length of the individual playing elements, only a

limited number of different playing elements can be
identified by rod magnets of different lengths.

SUMMARY OF THE INVENTION

It 1s the object of the present invention to provide a
method and an apparatus for determining the identity
and position of objects of the above-mentioned type
with which it 1s possible, with low expenditures for
circuitry and alignment, to reliably indicate the identity
and position of the object with low sensitivity to extra-
neous interfering influences.

This 1s accomplished in that the fields are subdivided
into at least two subfields and a first part and a second
part of the subfields of a field are bridged by identifica-
tion devices each provided with an impedance arrange-
ment. The impedance is measured between the first and
the second part of the subfields in that an electrical
input signal is applied to the first part of the subfields
and the evaluation device detects the electrical output
signal at the second part of the subfields.

The solution according to the invention permits reli-
able detection of the identity as well as the position of
an object on a plurality of fields in an area, with low
expenditures for circuitry and alignment and low sensi-
tivity to extraneous interfering influences.

An apparatus for determining the identity and posi-
tion of objects is characterized in that each on of the
fields of the area is subdivided into at least two sub-
fields, that, with the objects in any position in a field, the
face of the objects contacting the field of the area brid-
ges two subfields at least in part; each one of the objects
Is provided with a predetermined resistance arrange-
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ment which is connected with at least two contact
points arranged on the face contacting the respective
field in such a manner that they contact at least one
subfield; the one subfield is connected with a signal
generator which emits a predetermined electrical signal 5
and the other subfield is connected with a signal re-
ceiver which, if a field is occupied by an object, detects
‘a changed signal as a result of the predetermined resis-
tance arrangement of the respective object and trans-
mits it to the evaluation device which indicates the 10
occupation of the respective field of the area and, by
comparison of the changed signal with stored values of
changed signals for the individual objects, puts out a
- signal which indicates the identity and position of the
respective object. 15

This apparatus can be produced with low expendi-
tures for components and circuitry and with low ex-
penditures for the alignment of the identification and
evaluation devices and, due to the simple impedance
measurement, is distinguished by the highest degree of 20
reliability in the detection of the identity and position of
the objects.

An arrangement for monitoring, displaying, com-
- menting on and documenting chess games which uti-
lizes the device for detecting ti.2 iGentity and position of 25
objects on a plurality of fields in an area is characterized
in that at least one electronic chessboard which detects
the position of the chess pieces is connected with a
video interface whose output is connected with a video
display device as well as with a sample-and-hold circuit; 30
the sample-and-hold circuit is connected with the input
of a data processing device; the video interface is con-
nected with an input keyboard for inputting identifica-
tions or game data which are displayed on the video
display device and/or output to the data processing 35
device: and the video interface is connected with a
chess clock operable by the chess players. |

This solution makes it possible, in the use of elec-
~ tronic chessboards, to automatically monitor the legal-
ity of individual moves so that the work of the referee 1s 40
facilitated and centralized. With the apparatus accord-
ing to the invention, it is possible to evaluate even larger
tournaments involving a large number of participating
chess players in a minimum of time. Additionally, a
record of the individual chess games i1s automatically 45
made and stored and comments on the individual chess
games can be made in a clear form on monitors or large-
format screens; it is possible to transmit by television
transmissions the games to any desired location. Addi-
tionally, tournaments can be automatically documented 50
and collected, for example, by the World Chess Federa-

tion.
BRIEF DESCRIPTION OF THE DRAWINGS

Advantageous modifications of the invention are 55
defined in the dependent claims and will now be de-
scribed in greater detail in connection with a descrip-
tion of the preferred embodiment of the invention and
with reference to the drawing figures. It is shown in:

FIG. 1, a block circuit diagram for a determination of 60
the identity and position of chess pieces on a chess-
board;

FIGS. 2 and 3, schematic representations of various
positions of the resistance arrangement attached to an
object on a field divided into two subfields; 65

FIG. 4, a schematic representation of the resistance
arrangement of an object on a field divided into three
subfields;
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FIG. 5 a schematic representation of a field divided
into four subfields for changing excitation;

FIG. 6, a schematic representation of a chessboard
divided into subfields and provided with a signal gener-
ator and a signal receiver;

FIG. 7, a circuit for detecting changed signals as a

result of chess pieces arranged on the squares of the
chessboard according to FIG. 6;

FIG. 8, a block circuit diagram of an apparatus for
detecting the identity and position of chess pieces on a
chessboard by scanning the individual squares of the

chessboard by rows and columns;

FIG. 9, a block circuit diagram of an arrangement for
monitoring, displaying, commenting on and document-
ing chess games;

FI1G. 10, a block circuit diagram of a video interface;

FI1G. 11, a block circuit diagram of an arrangement
according to FIG. 9 including a plurality of video inter-
faces connected to a sample-and-hold circuit; and

FIG. 12, a block circuit diagram of a plurality of
video interfaces connected by way of a network con-
troller to a data processing device.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The block circuit diagram shown in FIG. 1 depicts a
chessboard 1 having 64 individual squares 10 which are
each arranged in a known manner in eight rows and
eight columns. The individual columns of chessboard 1
are connected by way of lines 41 with the outputs of a
signal generator 4, while the eight rows of chessboard 1
are connected via lines 51 with a signal receiver 5. Sig-
nal receiver 5 is connected with the input of an evalua-
tion device 3 whose output, in turn, is connected with a
display device 9, for example a light-emitting diode
display, a liquid-crystal display or any desired screen
display. A clock pulse generator 6 synchronizes, by way
of clock pulse lines T, the operation of signal generator
4 as well as that of signal receiver § and evaluation
device 3.

As can be seen in the schematic illustration of FIG. 1,
the individual squares 10 of chessboard 1 are subdivided
into two essentially equal size halves and are separated
electrically by a standard insulating layer. By means of
signal generator 4, a signal is applied via output lines 41
to the respective one half of the individual squares 10,
while the other halves of squares 10 are each connected
via a line 51 with signal receiver 8.

By establishing a conductive connection from the one
half of each square 10 to the other half by means of an
identification device disposed at the underside of the

chess pieces, the signals fed by signal generator 4 to the

respective one half of squares 10 are transmitted to the
other half of the individual squares 10 so that signal
receiver 5 is able to detect, by way of lines 31, the occu-
pation of a certain square of the 64 squares of chess-
board 1 and, as a result of the identification device, the
identity of each one of the respective chess pieces, i.e.
whether it is a white king or a black king, a white queen
or a black queen, a white rook or a black rook, bishop,
knight or pawn and transmit the respective signal Uj to
evaluation device 3. |

The electrical signals put out by signal generator 4
may be direct voltage signals as well as alternating
voltage signals of any desired frequency. If a square 1s
occupied by a chess piece, a direct or alternating cur-
rent of varying magnitude is conducted by means of an
impedance arrangement at the underside of the chess
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pieces, in dependence on the magnitude of the impe-
dance from the one half of each square which is con-
nected with one output of signal generator 4 to the
other half of the respective square so that detection of
the respective current flow through signal receiver §
enables evaluation device 3 to determine the type of the
respective chess piece.

5,013,047
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Evaluation device 3 compares the currents emitted

for each one of the occupied squares with correspond-
ing current values stored for the individual, posmble
chess pieces. Since the identification of chess pieces, in

~ principle, involves 12 different pieces, the values for

~ these 12 different possibilities must be provided in eval-

uation device 3 so that a comparison of the stored val-
ues with the signals put out by signal receiver 5 makes
it p0551ble to determine the identity of the respective
chess piece. Since, moreover, interrogation of the indi-
vidual squares is synchmnized by means of clock pulse
generator 6, it can simultaneously be determined

- whether the square presently being interrogated is oc- °

cupied or not since for an unoccupied square no con-
nection whatsoever is established between the two
halves of the individual squares 10, thus no current can
be detected by signal receiver 5.

Scanning of the individual squares 10 of chessboard 1
may be effected in various ways. The simplest way is to

10

15

20

25

connect the one half of each square with signal receiver -

5. This would result in each case in 64 lines 41 and 64
lines 51 which involves a considerable amount of ex-
penditures for cucmtry |
A simpler way is to connect the one half of all squares
of one column with one of, thus, eight outputs of signal
generator 4 so that signal generator 4 would apply, via
eight output lines, a signal to the respective one half of
the eight squares of one column of chessboard 1. By
cyclic switching, signal recetver § can then interrogate
the respective other halves of the individual squares 10
and, if a square is occupied, signal receiver 5 can trans-
mit a signal depending on the chess piece disposed on
- the square to evaluation device 3.
A minimum of line connections for the individual
squares 10 of chessboard 1 with signal generator 4, on
the one hand, and with signal receiver 5 on he other
hand, is realized in that, analogously to the above-
described arrangement, the first halves of all squares 10
of a column are connected with one another and with

one output of signal generator 4, while the respective

second halves of all squares 10 of one row are con-
- nected together and with signal receiver § so that eight

row output lines 51 lead to signal receiver §. This ar-
rangement presupposes that signal generator 4 emits a
signal each time to only one column of chessboard I and
this signal is cyclically transferred to the other columns
and that signal receiver 5§ also cyclically interrogates the
‘individual rows of the chessboard matrix. Since clock
pulse generator 6 synchronizes signal generator 4, sig-
nal receiver § and evaluation device 3 with one another,
cyclic switching of signal generator 4 and of signal

receiver § makes it possible to interrogate each individ-

ual square 10 of the chessboard. The current values
obtained 1if a square of chessboard 1 1s occupied by a
chess piece are compared in the evaluation device with
stored values and a corresponding signal Xy, X, which
indicates the position of the respective chess piece
within the chessboard matrix as well as the type of the
respective chess piece outputted. The determination of
the identity of an object on a given field of an area will

" 30
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be described in greater detail with reference to FIGS. 2
to 4.

As can be scen in the illustration of FIG. 2, each
square 10 is divided into two approximately equal sized
subfields 11 and 12 which are separated from one an-
other by an insulating layer 13. The two subfields 11 and
12 are electrically connected as described above with
the signal generator and the signal receiver, respec-
tively. An object to be identifted is provided on its
underside, i.e. on its face contacting the square, with
three contact points 24, 25 and 26 which are each con-
nected with two resistors 21, 22, or 22, 23 or 21, 23,
respectively, so that a triangular resistance arrangement
results. Contact points 24, 25 and 26 may be composed,
for example, of an electrically conductive rubber or
plastic so that an electrical connection of contact points
24, 25 and 26 with subfields 11 and 12 is established.

Contact points 24, 25 and 26 are preferably points of
an equilateral triangle whose height H is dimensioned in
such a manner that it is slightly larger than one-half the

'length of a side D of the square field 10. In this way it

is ensured that the object, for example a chess piece, can
be freely positioned on a chess square, i.e. need not be
placed into the center of the square {0 establish an elec-
trical connection between the two subfields 11 and 12
by way of resistance arrangement 21, 22, 23. Because of
the triangular arrangement, it is additionally ensured
that at least two points are disposed in different sub-

fields 11 or 12 in any position of the object in square 10.

FIG. 3 shows a position in which the object is arranged
on square 10 so that one of the contact points, here
contact point 24, is disposed directly on insulating layer
13.

FIG. 3 also illustrates a further condition for the
reliable detection of the 1dentity of the respective object
in square 10 which is that the diameters of the contact
points must be smaller than the thickness of insulating
layer 13 since otherwise, if an object were positioned on
square 10 as shown in FIG. 3, a short-circuit would be
produced between the two subfields 11 and 12, which
would make it impossible to measure the resistance in
the resistance arrangement. An alternative t this condi-
tion 1s illustrated in the arrangement according to FIG.
5.

The illustrations of FIGS. 2 and 3 show clearly that,
with a triangular connection of resistors 21, 22 and 23, a
measurement 1s made, depending on the position of the
object in square 10, from the parallel connection of two
equal size, impedances 22 and 23 (FIG. 2) or from the
parallel connection of one impedance 22 with the series
connection of two equal size impedances 21 and 23
(FIG. 3). If the impedance is Z and it is assumed that all
impedances 21, 22 and 23 have the same impedance
value Z, if a square 10 is occupied by an object, either
the total impedance Z/2 or £ Z is included in the mea-
surement. Thus, depending on the number of different
objects that can be positioned in squares 10, impedance
values result which correspond to twice the number of
different objects. In the determination of the impedance
values for the individual objects care must be taken that,
under consideration of signal fluctuations, the differ-
ences are great enough to maintain a sufficient safety
distance from the respective adjacent impedance value
even if there is insufficient contact from contact points
24,25 and 26. On the other hand, too large a range of
measured values and too much dynamic in the measur-
ing process poses problems with respect to the use, for
example, of multiplexers as the measured value receiv-
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ers. Due to the fact that an impedance value of Z/2 or

5 Z 1s detected in dependence on the position of the
‘object in square 10, the impedance values are associated

~ with the individual objects in such a way that, in order
to realize a small range of measured values, the possible 5

measured impedance values are distributed according to

the following scheme:

ZO/Z! ZITBI i O» ! Ll 22/21' .-y Zﬂ-ir ZH-Z: i Zn-l: !
Ly

10

Any desired combination of an active resistance, a
capacitance or an inductance in conjunction with an
alternating voltage signal emitted by the signal genera-
- tor is applicable as the impedance. Preferably, however,
~ the signal generator emits a direct voltage and active
resistances are employed as identification devices for
the individual objects. This will now be described in
greater detail in connection with the determination of
the identity and position of chess pieces on a chess-
board. 20

Each one of the six different chess pieces (king,
‘queen, rook, knight, bishop, pawn) of each playing
color (white, black) is associated with a certain active
resistance value Rg, Ry, . . . Ry so that the total resis-
tance for each individual piece has the following value:

15

25

Ros/z; Ry; 8 Ro; 8 Ra/2; ... Ryz2; Rizzzs § R 1.

‘The resistances for the individual chess pieces are
now determined in such a way that identical distances 30
‘result between the total resistance values so that a maxi-
mum safety distance results for a minimum difference
between the highest and lowest resistance values, thus
minimizing the range of measured values.

FIGS. 4 and § illustrate further embodiments for the 35
configuration of squares 10 in conjunction with a triang-
ular resistance arrangement.

FIG. 4 shows a square subdivided into three equal
size subfields 14, 15 and 16, with subfields 14, 15 and 16
being separated from one another by insulating layers 40
17 and 18. Since in this case, the condition

W2

must be met, the contact area of the object to be posi- 45

tioned in square 10 may be made smaller than in the
preceding embodiment according to FIGS. 2 and 3
without there existing the danger that no measurement

18 possible since, because of the arrangement of the
object, all three contact points 24, 25 and 26 are dis- 50
posed in the same square. In the embodiment of FIG. 4,
the signal generator may apply a signal, for example, to
subfield 15, while subfields 14 and 16 are connected
with one another and with the signal receiver.. As an
alternative, the signal generator may alternatingly apply 55
a signal to subfields 14 and 16, while subfield 15 is con-
nected with the signal receiver. In this way, error mea-
surements as a result of possible short circuits can be
avoided analogously to the arrangement of FIG. §.

FIG. § shows an embodiment in which square 10 is 60
composed of four equal size subfields 10a, 105, 10¢ and
10d, which are separated from one another by corre-
sponding insulating layers. The individual subfields 10q
to 104 are connected with terminals S1 to S4 which are
connected with the signal generator as well as with the 65
signal receiver and are alternatmg]y switched to the
signal generator and the signal receiver. By switching,
either the subfield area composed of subfields 102 and

5,013,047
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10) or the subfield area composed of subfields 10z and

10c¢ 1s connected with the signal generator and the re-
spectively remaining subfield area is connected with the
signal receiver so that, for the case where the contact
points are larger than the insulating layer and thus the
danger of a short-circuit exists, a measurement can take

place even if the object has an unfavorable position on
square 10 since, in any case, one of the two measure-

ments will not have a short-circuit.

The basic circuit diagram shown in FIG. 6 for the
determination of the identity and position of chess
pleces on a chessboard 1 clearly shows the division of
the individual squares into subfields which are con-
nected either with signal generator 4 or with the input
of an operational amplifier 70. The matrix-shaped chess-

board is divided, in a known manner, into eight rows

and eight columns which, in conformance with an inter-
national agreement, are identified with numbers (1) to
(8) for the rows and letters (a) to (h) for the columns. In
the arrangement of FIG. 6, the subfields of columns (a)
to (h) are connected with one another and each with
one of eight outputs of signal generator 4.

The remaining subfields of each row (1) to (8) of the
matrix-shaped chessboard are each connected via a line
with an input of an amplifier 70 provided for each one
of rows (1) to (8). The output of the respective amplifier
is connected with one of eight inputs of evaluation
device 3.

Signal generator 4 is additionally provided with three
address inputs A0 to A2, each able to activate one of the
eight lines connected with columns (a) to (h) of the
chessboard matrix. If, for example, the signal generator
1s connected with a direct voltage +Up, this voltage
+Up can be applied, in dependence on the particular
address, to one of the eight output lines. This can be
accomplished, for example, in that the signal generator
is composed of a combinatorial logic circuit in conjunc-
tion with field effect or bipolar transistors whose con-
trol terminals are connected with the outputs of the
combinatorial logic circuit, while the load paths are
connected, on the one hand, with voltage source +Upg
and, on the other hand, with the connecting lines lead-
ing to columns (a) to (h) of the chessboard matrix.

As can be seen in the illustration of FIG. 7 in conjunc-
tion with FIG. 6, the one input of operational amplifier
70 1s connected with the respective eight subfields of
each row (1) to (8) on which different types of chess
pieces are positioned or not. The illustration of FIG. 7
depicts a single row of the chessboard matrix and the
fact that a square is occupied is indicated by showing a
resistance. The illustration of FIG. 7 shows that, for
example the subfield in column (a) of the respective
row 1s occupied by a chess piece which has an associ-
ated resistance value Rg. The subfields of columns (b),
(c), (¢) and (f) are unoccupied, while the remaining
subfields (d), (g) and (h) are occupied by different chess
pieces.

Since signal generator 4 applies a direct voltage
+ Upcyclically to the individual columns (a) to (h), the
voltage + Upgcan be present at any one time at only one
of the columns, in the illustration of FIG. 6 at column
(h), so that the respective field of column (h) is present
at the input of operational amplifier 70. In this case,
current 1s able to flow only from the subfields of column
(h) to the other subfields of this column, assuming the
respective square is occupied by a chess piece. In the
illustration of FIG. 7, in which operational amplifier 70
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includes a resistor 71 which has the resistance value Ra,

the voltage U, present at output 72 of operational ampli-
fier 70 1s thus:

Ugp: Ry
$ Ry

Ua=

Analogously, the seven further operational amplifiers
emit corresponding output voltages assuming the sub-
fields of column (h) associated with the individual rows
(1) to (8) of the chessboard matrix are occupled by chess
pieces. Thus, evaluation device 3 receives eight differ-
ent measured values and can determine, in dependence
on whether an output voltage exists and how great this
output voltage is, whether a chess piece is disposed on
the respective square of column (h) and what type of
plece it is.
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During the next measuring process, signal generator -

- 4 applies voltage +Up to the subfields of column (a),

etc. so that all squares of the chessboard matrix can be
interrogated cyclically.

An arrangement with snmpler ctrcuitry than the ar-
rangement of FIG. 5 is shown in the block circuit dia-
gram of FIG. 8, again with the example of a game of
chess. '

Chessboard 1 includes, in a known manner, eight
columns and eight rows of equal size squares 10 which,
corresponding to the above statements, are each subdi-
vided into two equal size subfields. The subfields of
each column are connected with one another and are
- each connected to one of eight outputs, of a signal gen-
erator in the form of an 8-bit latch 4. In addition to its
eight outputs and a voltage connection to voltage + Usp,
the 8-bit latch has three address inputs A0 to A2,

The remaining subfields of each square are connected
with one another by rows and each with one input of a
multiplexer §'. Multiplexer 5’ also has three address
‘inputs A3 to AS and its analog output signal U, is con-
“nected with an input of an Operational amplifier 7. The
output of the operational amplifier is connected with
~ the input of an analog/digital converter 8 whose digital
output or digttal outputs are connected with the input of
a processor 31. On 1ts other side, processor 31 is con-
nected with a memory 32, for example a RAM [ran-
dom-access memory]. The three address inputs of each
of 8-bit latch 4' and multiplexer §' are connected with
address outputs of processor 31. An output line of pro-
cessor 31 leads selectively to a display device (not
shown in detail) and to a device which further processes
the identification and position signals.

Controlled by the address outputs of processor 31,
the 8-bit latch cyclically switches voltage +Upg from
one column to the next so that the subfields of each
column of the chessboard matrix are charged with volt-
age +Up. Controlled by address outputs A3 to AS,
multiplexer § which is connected with the eight rows of
the chessboard matrix switches from one row to the
next and thus conducts the measured value of each
subfield of each row to the input of amplifier 7. Since in
each row all voltages are zero except for the square
whose column is charged with voltage + Upg, only the
current through one (complex) resistor of a column is
measured, with the impedance value being a function of
the chess piece located on the respective square. The
detected measured value is amplified by means of ampli-
fier 7 and is converted in an analog/ digital converter 8
into a digital signal D which is transferred either in
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10
parallel or serially to one or several inputs of processor
31.

By way of a comparison with digital signals Y stored
in memory 32 for the individual chess pieces, a suitable
program sequence determines with which chess piece
the digital signal put out by analog/digital converter 8
should be associated. In view of the actuation of 8-bit
latch 4 and multlplexer 5 via address lines AQ to AS,
processor 31 is additionally able to determine which
square from the 64 squares of the chessboard matrix is
presently bemg interrogated and whether as well as
with what piece corresponding to the picked up digital
signal this respective square is occupied. Accordingly,
signals X and X are emitted to indicate the position
and identity of the respective chess piece.

As can be seen in the illustration of FIG. 8, the sub-
fields connected with the outputs of 8-bit latch 4’ are
configured as conductor strips, while the other subfields

connected with the inputs of multiplexer §’ are config-

ured as insulated rectangles which, however, are con-
nected with one another by rows and with the respec-
tive input of multiplexer §'. Insulating strips 19 are pro-
vided between the individual squares for potential sepa-
ration.

The circuit board configuration of the chessboard of
FIG. 8 can be produced, for example, in that a conduc-
tive foil which contains the continuous subfields of the
squares of one column, as well as the individual insu-
lated rectangles as conductive foil elements, is glued
onto a wooden plate so that insulated sections 19 are
formed in this way.

An 8-bit latch HEF40373B can be mentioned as an
example for the 8-bit latch while an 8-channel analog
multiplexer/demultiplexer HEF4051B can be employed
as the multiplexer. |

Instead of an analog/digital converter, a voltage/fre-
quency converter, for example, can also be employed
which emits a certain frequency in response to a certain
input voltage. Such frequencies serve, for example by
way of filter members, to determine the respective ob-
ject on the measured field. However, any other configu-
ration 1s also possible in which a certain measured value
1s associated with a certain object.

Although the active resistance measurement has been
shown as a special embodiment, impedances can also be

- measured in an entirely analogous manner if an alternat-
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ing voltage is applied, without leaving the scope of the
disclosure.

The block circuit diagram shown in FIG. 9 for the
basic structure of an arrangement for monitoring, dis-
playing, commenting on and documenting chess games
includes an electronic chessboard 1 whose output is
connected with a video interface 60 whose other inputs
are connected with a chess clock 45 and an input key-
board 80 and whose outputs are connected with a video
display device 90 and with an input of a sample-and-
hold circuit S0.

Sample-and-hold circuit 50 is connected with a plu-
rality of identical video interfaces equipped with a con-
nected electronic chessboard, input keyboard, chess
clock and video display device, with the number of
connected video interfaces being variable as desired.
The output of sample-and-hold circuit 50 is connected
with the input of a data processing device 30 which may
be, for example, a personal computer or a larger multi-
purpose data processing system.

The output of data processing device 30 is connected
with a monitor 35, a large-screen display 100 and a
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printer 33 which preferably is a laser jet printer. Addi-
tionally, the other side of data processing device 30 is
connected with a memory 32 which preferably includes
a read-only memory as well as a random access mem-
ory.

FIG. 10 shows an example of the internal structure of
the video interface which includes an input/output
module 603 connected with chess clock 45, electronic
chessboard 1 as well as lnput keyboard 80. Input/output
module 603 is connected, via an address and data bus,
with a processor 606 and with a random access memory
604 and a read-only memory 605. The output of the
input/output module is connected with a video control-
ler 601. Preferably, eight output lines connect input-
/output module 603 with video controller 601. Video
controller 601 is connected via an internal video con-
troller bus with a video RAM 602 in which ar stored
image repeats as well as various symbols required for
commenting on and monitoring the game and for indi-
cating moves on the chessboard or the like. The output
of video, controller 601 is connected with the video
display device 90 or with a monitor.

- The above illustrated and described electronic chess-

board 1 1s able to detect the posmon as well as the
identity of the individual chess pieces and to transmit
the respectwe occupation of the individual chessboard
squares in the form of electrical signals to video inter-
face 60. Video interface 60 combines the electrical sig-
~ nal input into an image representing chessboard 1 de-
picting the respective positions of the chess pieces and
“transmits this composite image, in 2 known manner, as a
video signal to the monitor or the video display device
'90. In addition, the playing time and/or the thinking
time spent by each one of the players, which is covered
by means of chess clock 45, can be cut into the picture
appearing on monitor 90 or can be indicated on monitor
90 as running time at the upper or lower edge of the
picture. |

In addition, it is possible to feed in a commentary on
the respective chess game by way of input keyboard 80,
and this commentary can likewise be displayed on mon-
itor 90. Such commentary may, for example, consist of
displaying the reSpective last move by marking the
respective squares in color. It is also possible to mark
the squares of a row, column or dlagonal controlled by
one chess piece with color or, in a black-and-white
tmage, with a difference in brightness. Another possibil-
ity is to show alternative moves for the actually per-
formed move or the future moves resulting as the conse-
quence of a move.

The signals detected by video interface 60 with re-
spect to the position and quality of the chess pieces on
electronic chessboard 1 are fed, possibly together with
an indication of the time and commentary, to sample-
and-hold circuit 50.

Sample-and-hold circuit 50 stores the data put out by
the individual video interfaces 60 together with the
addresses of the respective video interfaces 60 and
transfers the stored data of the individual video inter-
faces, when called up or cyclically or in accordance
with a certain, given program, to data processing device
30. Data processing device 30 processes the game data
as well as the tournament data and is additionally able to
perform administrative tasks, such as tournament invita-
“tions, preparation of game reports and the like.

Moreover, it is possible for data processing device 30
to cause specifically called-up electronic chessboards 1
to be displaced on large-screen display 100 or on moni-
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tor 35. All games performed on the individual elec-
tronic chessboards 1 are printed out in printer 33 and, if
required, stored in memory 32 together with an identifi-
cation so that individual chess games can be referred to
as desired. By way of a modem 34, individual or se-

~ lected data can be fed to a long-distance network 101
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from where the respective tournament and game data
can be called up, displayed or fed into a television net-
work at another location.

‘The immediate printout of the individual chess games
in printer 33 permits the elimination of the preparation
of individual game protocols by a secretary or by the
chess players themselves so that the chess players are
relieved of such administrative tasks. Additionally it is
possible to indicate and print out the scores immediately
after the last pending game or already earlier, depend-
ing on the importance of this last game, so that tourna-
ment results are available much earlier than is the case
at present tournaments where all games must be manu-
ally evaluated by tournament staff.

Since a legality check, i.e. a check as to whether
individual moves are permitted, is already made in
video interface 60 or in electronic chessboard 1, the
work of the referee can be simplified considerably.as
illegal moves are rejected already at tha. stage or at that.
level, respectively. The respective error can be docu-
mented and included in the game report and printed
out. Likewise, exceeding the time allowed can be indi-
cated immediately and can be considered by tourna-

~ment staff. In the extreme case, it is possible to employ

only one referee at a central location, i.e. at data pro-
cessing device 30 this referee monitors all games and
intervenes in individual games only in the case of differ-
ences.

Another advantageous use of the arrangement is in
the performance of simultaneous games in which an
individual player plays against a plurality of opponents.
In the past, this was done in that the individual player
successively moved to the individual chessboards to
make his respective move. With the disclosed arrange-
ment, it 15 possible for the individual player to succes-
sively display the individual o chess games on the moni-
tor 35 connected to data processing device 30 and input
his countermoves into data processing device 30 by way
of the keyboard, with his countermoves being dis-
played, for example, in the form of blinking of light-
emitting diodes arranged on the squares of the elec-
tronic chessboards. It is of course within the scope of
the present invention that transmission lines lead not
only from the individual electronic chessboards ? via
video interfaces 60 to the sample-and-hold circuit and
further to data processing device 30 but also in the
reverse direction.

Various possibilities for linking the individual elec-
tronic chessboards with the central data processing
device are shown in FIGS. 11 and 12.

FIG. 11 shows the connection of up to 256 electronic
chessboards 1a, 16 via video interfaces 61, 62 with a
scanning device which, for example, can be a multi-
plexer 52 that processes the output signals of the indi-
vidual video interfaces arriving on lines 1 to 256 as
follows.

Multiplexer 52 interrogates the individual video inter-
faces 61, 62 connected to its inputs and transmits the
interrogated signals to data processing device 30.

Here the data of the individual units are stored and
printed by means of printer 33 or displayed on monitor
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35 and evaluated in response to a corresponding selec-
tion.

Each one of video interfaces 61, 62 is connected with
an input keyboard 81, 82 so that the individual games
played on electronic chessboards 1a, 16 can be com-
mented on. Additionally, each video interface 61, 62 is
provided with its own monitor 91, 92 so that the games
played on electronic chessboards 1a, 16 can be dis-
played individually on the associated monitor 91 or 92,
respectwely, together with the respective commentary
put in via input keyboard 81, 82.

In the arrangement shown in FIG. 12, a plurality of
electronic chessboards 1a, 15 to 1n-1, 1n are connected
with the inputs of respective video interfaces 63, 64, 65,
66 so that a plurality of chessboards are associated with
one video interface 63, 64, 65, 66. Analogously to the
abovedescribed arrangement, video interface 63, 64, 65,

5,013,047
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66 is connected with an input keyboard and with re-

‘spective monitors 93, 94, 95, 96. In this way, 1t is possi-
ble, for example, for ten electronic chessboards to be

20

combined into groups by way of video interfaces 63 to

66 so that one of the ten chess games can be commented
on by way of the input keyboard and displayed on mon-
itor 93. A network controller 53 is connected with the
outputs of the various video interfaces 63 to 66. Net-
- work controller 53 scans the outputs of the various
video interfaces 63 to 66, stores the values and transfers
the stored values sequentially or under control of a
program to data processing device 30.
~ In this way, for example, 30 inputs of network con-
troller 53 are occupied so that, with 10 electronic chess-
boards connected to each video interface, a total of 300
electronic chessboards 1a to 17 can be covered.

In the manner described above, data processing de-
vice 30 processes the data put in through network con-
troller § and prints the appropriate game protocols on a
printer 33 and displays individual, selected chess games
on monitor 35 or on a large-screen display 100. Addi-
tionally, 1t is possible, in the already described manner,
to transmit all tournament_data or selected games of a
tournament via a modem and a long-distance transmis-
sion line to any desired location where the data are
further processed for display or evaluation.

The arrangement shown in FIG. 12 is particularly
suitable for larger tournaments since, for example, each
video interface can be occupied by a referee or a com-
mentator who monitors or comments on a manageable
number of chess games. Since all data arriving at the
video interfaces are forwarded to network controller
33, it 1s possible to assemble a complete protocol and
reply individual games in data processing device 30.
Additionally it is ensured that the game results are com-
piled immediately and are utilized to determine the
tournament champion.

The automatic protocol of individual games addition-

ally ensures that, particularly in the final phase of tour-

nament plying when the total of two hours thinking
time for each player is almost completely used up, the
players are freed of superfluous writing tasks. By calling
a game up from memory it is possible without difficulty
to reply imndividual games and to display them on a
monitor even after the tournament has ended. In this
way, particularly interesting games can be relayed at
any time and can be utilized for teaching .and demon-
stration purposes.
[ claim:
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1. Apparatus for determining the 1dent1ty and posi-
tion of a plurality of individual game pieces disposed in
different fields of a game board comprising:

a playing area divided into a plurality of equal size
fields, each of said fields being subdivided into at
least a first subfield and a second subfield and hav-
ing an insulating layer disposed between said first
and second subfields;

a plurality of identification devices, each respective
identification device including an impedance ar-
rangement and being disposed with a respective
one of the plurality of individual game pieces, each
said 1mpedance arrangement electrically connect-
Ing said first and second subfields of a respective
field when a game piece is placed upon the respec-
tive field:

signal generating means, connected with said first
subfields, for applying an electrical input signal to
said first subfields, the electrical input signal being
conducted to the second subfield of a respective
field by one of said identification devices placed on
the respective field to produce an electrical output
signal in dependence of the impedance of the impe-
dance arrangement of said one identification de-
vice;

scanning means, connected with said second sub-
fields, for scanning each of said second subfields
and for determining if an electrical output signal is
present at respective second subfields;

an evaluation device connected to said scanning
means and including: storage means for storing
signals associated with the 1mpedance arrangement
of each of said individual game pieces; and compar-
ator means for comparing the stored signals with
the scanned electrical output signals, said compara-
tor means prowdmg an output signal indicating
that an electrical output signal scanned at a specific
second subfield corresponds to one of said stored
signals; and |

output means for receiving the output signals of said
comparator means and providing a signal corre-
sponding to the identity and position of a game
plece.

2. Apparatus according to claim 1, wherein the signal
generating means sequentially feeds a direct voltage
signal to the first subfields.

3. Apparatus according to claim 2, wherein the evalu-
ation device is connected with the signal generating
means and feeds coded signals (A0, A1, A2) for the
sequential excitation of the first subfields to the signal
generating means which sequentially applies a direct
voltage signal to the first subfields; and the scanning
means comprises a multiplexer which successively calls
up the electrical output signals present at the second
subfields and feeds them to the evaluation device.

4. Apparatus according to claim 1, wherein the impe-
dance arrangement is composed of three resistors ar-
ranged in an equilateral triangle whose corner points
form contact points, the contact points providing the
electrical connection between the impedance arrange-
ment and the subfields and wherein the signal generat-
Ing means sequentially feeds a direct voltage.

S. Apparatus according to claim 4, wherein the play-
ing area is divided into 64 square fields defining a chess-
board, each field having a side length (D), said first and
second subfields bemg of equal size; the individual game
pieces define chess pieces and the contact points of each
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impedance arrangement are disposed at the underside of
the chess pieces and meet the equation

.y

where H is the height of the equilateral triangle.

6. Apparatus according to claim 4, wherein the play-
ing area is divided into 64 square fields defining a chess-
board, each field having a side length (D), a third sub-
field and insulating layers disposed between each sub-
field; said first second and third subfields are of equal
size; and the individual game pieces are chess pieces and
the contact points of each impedance arrangement are
disposed at the underside of the chess pieces meet the
equation

H:"T

where H is the height of the equilateral triangle.

1. Apparatus according to claim 4, wherein the diam-
eter of the contact points is slightly less than the thick-
ness of the insulating layers.

8. Apparatus according to claim 1, wherein the play-
Ing area is a chessboard having 64 square fields arranged
In eight rows and columns; the evaluation device in-
cludes three first address outputs and three second ad-
dress outputs and is connected to the signal generating
means; the signal generating means is an 8-bit latch
having three address inputs connected with three first
address outputs (A0 to A2) of the evaluation device and
‘eight outputs connected with the eight columns of the
chessboard; and the scanning means comprises an 8-bit
multiplexer having eight inputs connected with the
eight rows (1) to (8) of the chessboard and three address
inputs connected with the three second address outputs
(A3 to AS) of the evaluation device.

9. Apparatus according to claim 8, further comprising
an analog/digital convertor and wherein the plurality
of game pieces are chess pieces and the evaluation de-
vice comprises a processor; the output of the multi-
plexer is connected, via the analog/digital converter
which converts a direct current value detected in a field
occupied by a chess piece into a digital signal, to the
processor which compares the digital signal outputted
by the analog/digital converter with the stored values
for the respective chess piece and, if there is coinci-
dence, outputs a signal (X;, X;) which identifies the
identity and position of the respective chess pieces.

10. Apparatus according to claim 1, further compris-
ing a voltage/frequency converter and wherein the
plurality of game pieces are chess pieces, the stored
signals are frequency values, the scanning means com-
prises a multiplexer and the evaluation device comprises
a processor; wherein the output of the multiplexer is
connected, via the voltage/frequency converter which
converts a direct current value received from a field
occupied by a chess piece into a signal at a certain fre-
quency, to the processor which compares the frequency
signal outputted by the voltage/frequency converter
with the stored frequency values for the respective
chess piece and, if there is coincidence, outputs a signal
(X1, X2) which identifies the identity and position of the
respective chess piece.

11. Apparatus according to claim 1, wherein the play-
Ing area is an electrically insulated plate, and the sub-
fields are conductive foils fastened to the electrically
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insulated plate, with the conductive foils corresponding
to the configuration of the subfields.

12. Apparatus according to claim 1 for use as a chess
game wherein the playing area is a chessboard having a
matrix of square fields arranged in eight rows and eight
columns, the first subfields of each column are intercon-
nected with one another, and the second subfields of
each row are connected with one another and with the
scanning means which is configured as a multiplexer.

13. Apparatus according to claim 1, wherein said
electrical input signal is a direct voltage signal and the
identification device is a resistance arrangement; and

said signal generating means comprises a clock pulse

generator and sequentially applies the direct volt-
age to said first subfields under the control of the
clock pulse generator, and said scanning means
includes a multiplexer for scanning said second
subfields in a multiplex process simultaneously
with the respectively applied direct voltage signal
to said first subfields and, if a field is occupied by a
chess piece, the current flowing through the re-
spective resistance arrangement of the occupying
chess piece is measured and compared with said
stored values of each of said chess pieces.

14. Apparatus according to claim 13, wherein the
evaluation device comprises an analog/digital con-
verter connected to the output of the comparator
means, and a processor; said analog/digital converter

converts measured analog signals into digital signals

and then feeds the digital signals-to the processor, the
processor compares the digital measurement signals

- with stored digital signals associated with the individual
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chess pieces and, if there is coincidence, emits a signal
corresponding to the position and identity of the respec-
tive chess pieces.
15. System for monitoring, displaying, commenting
and documenting chess games comprising:
at least one electronic chessboard, each chessboard
including:

a plurality of individual chess pieces;

a playing area divided into a plurality of equal size
fields, each of said fields being subdivided into at
least a first subfield and a second subfield and
having an insulating layer disposed between said
first and second subfields:

a plurality of identification devices, each respective
identification device including an impedance
arrangement and being disposed with a respec-
tive one of the plurality of individual chess
pieces, each said impedance arrangement electri-
cally connecting said first and second subfields
of a respective field when a chess piece is placed
upon the respective field;

signal generating means, connected with said first
subfields, for applying an electrical input signal
to said first subfields, the electrical input signal
being conducted to the second subfield of a re-
spective field by one of said identification de-
vices placed on the respective field to produce
an electrical output signal in dependence of the
impedance of the impedance arrangement of said
one tdentification device;

scanning means, connected with said second sub-
fields, for scanning each of said second subfields
and for determining if an electrical output signal
IS present at respective second subfields;

an evaluation device connected to said scanning
means and including: storage means for storing
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signals associated with the impedance arrange-

5,013,047

ment of each of said individual chess pieces; and

- comparator means for comparing the stored
signals with the scanned electrical output signals,
said comparator means providing an output sig-
nal indicating that an electrical output signal
scanned at a specific second subfield corresponds
to one of said stored signals; and

output means for receiving the output signals of
said comparator means and providing a signal
corresponding to the identity and position of a
chess piece;

10

- a video interface connected to the at least one elec-

tronic chessboard for receiving a signal represent-
Ing the position of chess pieces placed thereon:;

a video display device connected to the output of the

video interface;

a sample-and-hold circuit connected to the output of

the video interface;

an input keyboard;

a chess clock operable by the players and connected
to the video interface, and

a data processing device, wherein the video interface

is connected with the input keyboard for receiving
inputs of game data which are at i.ast one of (a)
displayed on the video display device and (b) fed to
the data processing device, and the sample-and-
hold circuit is connected with the input of the data
‘processing device. |

16. System according to claim 15, further comprising
a plurality of video interfaces, each connected with a
separate electronic chessboard and connected to sepa-
rate inputs of the sample-and-hold circuit.

17. System according to claim 15, and further com-
prising a second video display device, wherein the out-
put of the data processing device is connected with the
second video display device.

18. System according to claim 15, wherein the sam-
ple-and-hold circuit comprises a network controller
whose inputs are connected with the outputs of a plural-
ity of video interfaces whose data are stored in the
‘network controller and are fed to the data processing
device cyclically or under the control of a program.

19. System according to claim 15 and further com-
prising a modem connectable with a long distance trans-
mission network, wherein the data processing device is
connected to the modem.

20. System according to claim 15, wherein the video
interface includes a video controller, an input/output
module and a video RAM, and the video controller is
connected to the input/output module and the video
RAM in such a manner that, by appropriate actuation of
 the input keyboard, individual or groups of chessboard
squares are emphasized by differences in color or
brightness.

21. System according to claim 20, wherein the video
interface further includes a processor which is con-
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nected, via an address and data bus, a read-only memory
and a random-access memory, and the processor is
connected, via an address and data bus, to the read-only
memory, the random-access memory and the input/out-
put module; the output of the video controller is con-
nected with the video display device and the input/out-
put module is connected with the input of the network
controller.

22. Apparatus for determining the identity and posi-
tion of a plurality of individual game pieces disposed in
different fields of a game board comprising:

a playing area divided into a plurality of equal size
felds, each of said fields being subdivided into first,
second and third subfields and having an insulating
layer disposed between each subfield:

an 1dentification device including an impedance ar-
rangement disposed with each of said game pieces,
said impedance arrangement electrically connect-
ing at least two of said first, second and third sub-
fields of a respective field when a game piece is

placed upon the respective field:

signal generating means, connected with one of said
first, second and third subfields of each field, for
applying an electrical input signal to said one sub-
fields, the electrical signal being conducted to the
other subfields of a respective field by one of said
identification devices placed on the respective field
to produce an electrical output signal in depen-
dence of the impedance of the impedance arrange-
ment of said one identification device:

scanning means being connected with the other sub-
fields for scanning each of the other subfields and
for determining if an electrical output signal is
present at respective other subfields:

an evaluation device connected to said scanning
means and including: storage means for storing
signals associated with the impedance arrangement
of each of said individual game piece; and compar-
ator means for comparing the stored signals with
the scanned electrical output signals, said compara-
tor means providing an output signal indicating
that an electrical output signal scanned at a specific
other subfield corresponds to one of said stored
signals; and - |

output means for receiving the output signals of said
comparator means and providing a signal corre-
sponding to the identity and position of a game
plece.

23. Apparatus according to claim 22, wherein said
signal generating means sequentially applies electrical
Input signals to said one subfields and said scanning
means sequentially scans said other subfields.

24. Apparatus according to claim 22, wherein said
scanning means includes a multiplexer for scanning the

electrical output signals in a multiplex process.
x * ¥ x ¥
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